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mimmh^yj-^):.. '>^<tt#'yr. vVjl^- 

^hmznm-&tifcm4<^^-^^ti:^L. nyru 
•y-t. tiriejo^iiffl^ft^a^, m^mm. fej:i>ttriam3 
m:^mTti^^''j:<tt,mi&$tiimim^t. vy 

ayru^y-t. mmmMm-i5.m^. mt?M4ff)&:^ 
s^mmmzX'^xmm'jizitziim'^h^xm^'^^ 

[00 0 13 

^th^^tmmmzmth. 

[00023 

nmw- 2-2209 1 s^^j^mizmtih hcom^^^^ 
fiTv^s. •i-.p.^, m8i,zmrs\<-^x^o^-t?>k, ::iyy 
wy-y-ccottitiiiAic^, mnm-mmDco-mbrnf^ 
mm^E<r>-i^tm-ij^Fiifixi^m^i\.. t 

mmmGii^ixm^tix^^i. 

[00 03 3 J^MB^tli. ayru-y-^Ccoot^mAi: 

^mEiz^timmmti x o 0:^#f im 

X'm& L^mizm^3zm^ e x-m. ( ^fiM-ft ) l . 
(00 04 3 mmi^ut. nyri^ y-tfccoDtaj 



.{ 2.x * m¥-6 - 14 3-9 7 4 - 

2 

^Fs^assD t-en-f ns^-r § j: o f sr«j« 

it) =iyru.y9-C(cM-tJ:ptc^:oTV^S, 
[00053 

[l6WS|^Li:'5tt«.iSfi3 li3>L^j:fi^t,. ±mcr) 

10 m.mmm-tmmt:^rzitizbiix-^^j:f)--of^. 
ti-z. s.m=^-vmmi<7ifzitizB:ff^Fi:m\'^x 

[ooo6]§^,(c.is] tmmmmmmm ( » 
mmm) tixm-^tLh<nx\ mumsmt 
ixcrtishmimizi^is.miwm-nn£. mmt t 

[0007] mz. «ma«)m^c^J^,^T^s. ^r-:?'^® 

[0 0 08] ^z.x\ :iffmmzii\ri:\t^ n-)i^\.zx 
t>-fb w^^'m. wmm<r>^-&m^- 

30 (Cibl.. 
[0009] 

[ mw^mm-hfz^<r)^^ \ l *^ lt , s i ^^hjct) 

hipyr. '7'J:i:.9-b.Mz^M<mmr'\7)Vkm 

m^. mi'^-m^9)\'<nm!^-^\,zn\^xim:th%\ 

(i{c^«S!$as^2(7)a!i^St$r|gtt. friEayri/ 
40 7lf. mi 11153^®. ?^fflffl|a3SMf-C'^> 

l^lO^^^j^iSS. ^5SilSs m2co^j<jj5ST';i'^'5r<i: 
^>«lfi^§^^l.m2(7)gfS^:^^L. filBmioS^SSirHufe 
^ 2 iOgiS i: ^ g^ffl^: J: -5 Ti^S^Wfc: ^ !t (ilsiSf icffl 

[00 1 03 ii^c. ^2<rm9i<rm^b'^hb:.h\i. 

'^my^YUzm.'^iy.fz^^n'fmm^. twim-:s. 
50 j^ait-f^^yi^j^aL, z.<mm-^^'p)V(ni^m^b^. 
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ixf^m4(7)^3m^bi^b. riyru-/^. mum 

[00 1 1 J 

[0 0 12] ±tz. m2<r>%mzi.ix\i. mtu, 

Mmmtmmzix, m^izx-^xi^siLrSi^r.:^ 
iMBm^mx-mmmhfc^iz yynmm: 

(i. m\cr)m^bm2<Dmtm<^iztrMmvimz 

[0013] 

I.. 

[ 0 0 1 4 ] la 1 fcfc^,^•C . ^c7)|%BBJ:f^l.S^lifa^ 

m!&t^^<7)ttmm^tix\^&, ep*>. mM^^hico 
&±^miziim%m^m 2 mk^f^t^. rt^AP 3 

mzim^ti^x o^z^j:'>x^^i>. nmmcom^tsim 



3J - - ^ - -#gB¥6 --14-3-9"7"4 ' 

4 

&3i3i-ri)2g^Oft5:^y>'N'9<7)l]K^Pfi5-ri.C: t 
[00 1 5] 1^5, />-y?9{i. ggjgl 0 0%t'Sld^JH^ 

im^8<r)mmm±. ffljKo%-c'3iMt**ia^htc^: 

[0016] ilI|affl!*3^}iS8«. y i/'x^- 1 
yri l^i:ft{c|Bii^-^'^iilalSS^<^5%fa*l 2 

[0017] {^ip-y-'f ^';H±, 2izntxw.n 
izm 1 1 3 . mmmm»;^mm ,m2<r> 

B3^14. ^^''x^j'-io. hXlfii^yri liR 
'em'^Lxm^^tih^<r)X\ mii5xx/m2(7)mm 

. S 1 3 , 1 4{i, i^m-^^ ^Ji^co^&yHi^i&ixh^Si:^ 

m^ch.?> mm 13b. i4bt**L. m-f^ 

20 [00 18llSl£0^3e^l 3(?)^aSS13biO- 

mt, :iyru-yV-i5<r>atmAizmm^ti, tr^m 
2<r^;m^i 4(r)<^mmi 4 b<o-ffi{±; ^yru- 

-y-tl 5c7)PRAffllBlctggg§ixTV^S. LT. mic?) 
i^ja^l^Sl 3<7)J^JSEogSS 1 3 b^fBiffiii. HK# 1 6 . 
t5J:l/^i}3g#l 7 5::rt-LTm2<7)ja^jgS§i 4£0/^ii)I 
K14bwfl!!St««g§a*k#ttc. mi»#18, fci 
triWM 9^^M.t, mi2?feafflSft3:£}atS7{ciiiBi$ 

nrv>s. -f-tt, ?fta]fflM5cm^7{i§A,t3yr'f 
30 [ 0 0 1 9 1 t*>L-c, ^mmmmizii. a yrv 7 

■9-15. %\(n^3m^l3. ^)K#18, I!5S#1 

9. mrmm^m^ix'mmtihm<r)m,t, 

ayru-yVl 5. IglcOglGl^ffil 3. ^^#1 6, 
llg?g#17, &lXm2<^i!i^M§14T'<«fi£$fLl.m2 

[00 20] iSi, mu^m^^Mzii, ^=jx^-i 

0 i&A'^ A-;^-ri.>'N''f ''N*;?.jiS52 OA^JglSStltfc 0 . 
COAMA-ZjiK2 0lC»i, CilS:Bgra-fl.mil#2 1 
*«|gtt4>ntv^S. IS2<:o^^?|14t5i^'x 
40 ^--1 OtcOlSWi. >'N'-^>'N°XiBS52 0<}:"5 7xX:J'- 
10^0JC®i8#2 2*^ift(t4.*T.. VN'-<vs-Xji»62 0J: 

o®2oia3s«iisi 4s:oici$a*oaffis-:^aj-r'Sa 

a-t>-1>-2 3A^g(t'itl-C«'^l). 
[002 1 ] -f-LT. ±iBma#16, 18, 2 1. 2 
20^y-;j-7. yy^^9(0^^li, nyho-yUju- 
•y h 2 5*»'?>«0S<lffllfi^-CftiIffll§ix-S<J: ^ {c^o-C(,^ 

•7)H-ru'?-^i:-^tsX:hW. rom. ram. c 

50 i:^-tl^j^W)i><r>X, mii^-^y-^23i)'^<Daitl 
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7 A t ?{) Tisnia-r 5 J: 0 o T V ^|. . 
[00 2 2] mz. ayhr^-iUOL-y h2 5t3<J:§ta 
ffi#16, 18, 21, 2 2. tiXX/yy^-^ 9 cr)Mm^ 

[0023] i^SjllgcOgif *<J) IHBB-r 

«fflE#18^lltLT^lcogiB^Si!RL. yy/N-9«0 

5iiic^8SfLT'7S-r*n< , m 1 (Tim^^ 1 3 (ia-^t ci 

[ 0 0 2 4 ] <5i:lc. |^-?^]5S!!Ec0^it*<*)I.Jt|-^SriJi 
ti-ri> t , oyv o-yl'JL- .y ^ 2 5 Ji . 

^■tl. L!t*<oT, Z<^m-^l>zi>. ziyr\y-yV 15 

<. }^mMm!^tmmcom%^m->x-:iyrv'yVi5 
(^f&xmBizm^fi?,, zcotiib. n;&mm^^7i 
mi^bxnimiimm&ritz^ii. tmrn^js. 
miiix'^mmmtixpjimi&m<r)nmk Lxmmzm 

[0025] immm<^^mmh^izii. ay ha 
-yuj. - .y h 2 5 {i, mm^ i6i^. mfiBi# i8im 

i:Lxm2comt:mL. ^y/N-9tfO^SS:10 0% 

yru y^emmAii-'mtiiifci^mi. mm 
tix'yjktinK . m 1 <Dm.m i sizx^xzzx-i^m 
a^)unmwAnzm,bx^imi\Lt. mm i ? 
X''m$tixm2m:mn i a (cjif>n, ^ ciTJ^a 
^^^)\/n<n^^^ii^1?(^mi^^. ■:xyyv-y'>r\s<m. 

ii. zzxim^.^tiX^mtmm(Hizm-^ni. 
[0 0 2 6] tfz. m^mmmmc^mmi^'^iz 

jjEtTmea^-- 1 6 . i s^stKa^jtc^. ^/;;{iiaiii#i=^ 
ttxmi &r/m 2 <nmi:^iRmizt tcimmzm 

V^, :J^>'yN-90r,gS?rliS5t8t'S^-r>t'l3(211t:tS«-ri.. 
ClO^-^Wi, ayru-y-tl 5fi0ia:aiffl!lA*>/i,8gajL 
itJfejaEii, micofeiEieSl 3JcA-o-Ci^t'J^»-t-^ 
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6 

LXmm.itb. riyrU-y-tM 5<0«RAffl]tK§^l 
I.. ^Z-.!. «ia#16»^T».^S:^W±. |@5?g#l 
7-CM£E§*t-cm2<?)fa^cM&14(Cj*A,ii, ^^T'?^ 

10 ^ig^ix, ^^y>'^•9{^J:■oT-^P*f»ffla35^8t 

ixw-mmzm^tit. iih. yy.>-<9(rMmiioo 

%btXijX\>\ 

[ 0 0 2 7 ] i^i. m«#2 1 , 2 2ii. •<S,m-ty^2 3 

imVX. t« *S5 0' CJ:0±#v^ii^, tfM. t 
. *Mtc -5- C) iO/hSv^^^fc, 1»#2 IS: 

urn. m^s#2 2S:st-f§J:^^c^-pTv^l,, 

20 [0028] i^. ;:i7)||MW=i5V^T(i, ayriy-v^ 
15. mic7)«i^}iSl3, mia#l 6. Il^5i#17. 

^2cr)»^imi 4X'm^^tim2<7)m(odib. m 

2cO|a^^Sl4^J^in-*?-^:5';l'C7)-gEtLf^*<. 02 
[ 0 0 2 9 ] HStCfcV^T. 1 «^Jtz*^*»Sffi«|| 

mw^^iiixx\.^h. 

[00301 z<7)mmmi,zii\,-^xii. ^ 1 (7)^icim i 
30 Aizmm^it. tf.:m2(r>mm?i 1 4 wj^jiCT 1 a 

b<D-WmK#2 6Sr/l-LTa>'7V.ytfl 5<7)®A 
ll|Bl:«^$fl.St«(C, JS55g#l 9tmiK#2 7i:<7) 

mmmifLx. mmj^m^iizm^ixx^^ 

^fc, mi<7)2ii5;}S?Sl 3<^}^^iSSSl 3bO« 
{±. JS55g#l 7i:1Sffli#2 8t<0M^lll]KS::n-L-C. 
2 om^mS^ 1 4 c7)}ftjat8iEK 1 4 b C7)fl!5«ti}^ig5$nt 
V^l.. -e<7)fil!«Ofilfi£Ji01W^ifeg!iJt|il«-C'J>l.. 

[003 11 zcDX 0 ^xmmz}5\,^xii.. nmmm^ 
iz.vm^2 8m.wm.if-2 6. 27mti. ^y 
40 >'N'9$:^so%fri>. tfz. i^sjftsawwi. « 

ffi#2 6~2 8WWKttfiS2r}^SaiKl^tP]«(cL. ^ 

yn9i:'¥mmizm^t^. tfz. mwMmi>zii. 
mfi8#2 6m ai8#2 7. ismti. ^wn-9 

tr^Sl 0 0%ft&. ClixlcStLT, l^iiSBaKB* 

i,zii.. mm.^2 8im. '£mh-ti^mzmtxmm 
#2 6. 2 7 ^gi}R«(cBa, xumizmtt. vy^^ 

[003 21 Lii'ix. z<r>m&mizti\^x^-mt?i 

^^'?Mi. 3V7-U>y9-1 5, mi<7)?»3£j«?§l 3, 
50 •m^2 8 . Il2i7),^3?}^ 1 4 . P5g# 1 9 . Mf\% 
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[00 3 3] t.fz. I14t=fcv^t:, SlOSEHJtC^S§ 

[00 34] Z(r)Wm\,zi5\^x\i. ©l(^»3c^Sl 
3co?^«Bi[8§i 3bco-s^*<3yru-y-t;-i SiOttaiiU 

Atmffi#3o*/i-LTSig§ix, m<mm^i3 
1 3 b mmi. wm i s , ninfm^ 

l»3SiSil7fi$<i>{C3y7V>y9-l bco^Xm^^Zim 

h<r)mmi. mn\^X'mt^i i^m^. rnHt-mk 

#17$ryNM/N';^-r§a!ih#3 1, 3 2tmmi7t 

x'm^^tif.:mmmiYLx. m2c7)^!0aasii4t 

SSi-iYLXayy-U-yV-ld cOKAMB 
[0035] ^C0<t ^^rffllSfcfcV^-CJi, i^jiSlgli^t 

mm^3o. 33^m. m#i8, 34^mt 
mmimmizii. mm3ot:m. mmm4mt 

[00 36] LA^UT, Z<D^mHZ^^^X^-]^^m 

■m^ 1 3 . ia# 1 8 . iiiJ5g# 1 9 , R-(/mm^:is. 
mix-m^-^ixh^Kn^^t. 3yru'y9-i5. 
%m3o. m<r>mmm3. m&^\i, ^20 
i»3S«5i§i 4. 3X'm^^ixim<r>^ 
t^:mix\^h. • 

[00 37] i^. m4<r)mm^zii\^x . wmmm^z 
i,i'm.mo-^mt-fh<n\zKtx. hhUi^ix\,zM 
iLxm.'m3 4tmt\^xi>x^^. 
[00 38] d^\,z^ m2<r>^mz-o\-^x . m^^zm-rSw 

x^mth. 

[0039] 05 izfcv^T . ^mmmmi. vtm*^^ 
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■^&^mmii'^^-k. m.^%xm&h^m-^i.zts:h 

[004 1 ] tf:z. ^$i.mmw.i,i. ^m^^)i'Co^ 
&^tm*mtm3<nmmi 35 mn^mr^ 

h 1 ^-HclHS^ fitcmA (7)fsS^S 3 6 1 W L-T I. ^ 

h. 

I0 0 4 2]m3cr)ms.im3 5li. vi^x^-lO. 
;UOv^ai7}cam3 5ai:?^5aiS3 5bt$:WL, 

*i 2co?^a]ffltfflv^(i,fi/c?#a];KtTie-ri>^-Kt7] 

m4<r)m^m^3 6ii. ^'jx^-ioizni^t 

[0043] »ffl2ft3cJ^8(S. ^<7)-mt^^yr\^ 
v-fiscooimAizmm^ti. mt^vm^37i'ff 
ixm4(0B^Mf3 6i.zim^tL. z<7)m4(r)mm 

20 m3sm7izmmti. z(r)i%m^:m^7t±:ny 

[ 0 0 4 4 1 ^ jpm«G!a«i§i8 tmmm 7 ten 
mi)-hm±^3 8 1 K3i# 1 9 1 corat*>(tT . me# 

»fflS!i^S8 tmm^3 7 b(nmi. w.m^4 o . m 
m-i 7^'ftLxm3ff)^3^3 smi^mm 5 b 
(7)-mzmi^$ tix^^h. ^Lx. z (^i^rnrn^ 35b 
nfma. ■:iyri^ -/'fi5cnmxmBi,zmm^tix\>^ 

30 [0045] z<nfz^. t^WiamWiZit. o yrv y 

•9-15. immm^8. 0 . mm 1 7 . 

at^^3<?)Sft3c}ftSI3 5t-m$ni.ffili^«SSSi:, 3 

yrix 7 -i^ 1 5 , jDiftffliiss}^ 8 . iafia# 3 9 . 
#19. mmmm^m^7x-m^'^f\.h'^2<r>mt 

ayrw-zD-i 5, 3!)Dl?!iffl«ft3£JSf|8. miS8#3 
7, m4<7)S»^?g3 6, j£±#38, !g5g#19. & 

rsnn'm:m.^7xmL^ix^%3crmkb ^mx.rz 

[ 0 0 4 6 J i^, ^0(fi!c7)TO3i^^^Tli, ^ 1 O^B^ 
[0047] -?-LT. ±iefllit#37, 39, 40t0;t 

yy>-^9ammt. m&tmnT^m^n-ziy 
hn-;l^a.:z-y h2 535i»^,cO$W(i-^T-5ip$fLl,i: 9 

[0048]<5i:t. 3yhD-/|/a.- y h2 5(CJ:^1| 
{K#3 7, 3 9, 4 0. ioJ:Vry>'N-90M*e<)WfflIffi!) 

[ 0 0 4 9 ] 5fe-f . ?ft]^3Ii|g<7)Slfi*«J)6Ji^S:§iBfl-r 
50 3>'hD-;l'a^-yh2 5{i, afi8#3 7 5rgg. 
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^N'9<7)iiiK2ro% (Hjg-e^ftiiS) (c^^-rs. ^<^) 

[00 50] <>:t::. |i^®^]|;®i)gc^WfS*«*^^-&SiK 
3 9. 4 0Sr?^jia!KB*tTOc^SU, ^^>'^<9OTPI 

foiJtffiffl!iA*»(b«aiL/i?$j«{±, }%mmmtmmcom 

fc. S^eO?ffl^*fT*")arS3&5, f^aifflii^^TS: 20 

[0051] imm:<^y^m?>m^ai. ay ha 
- y h- 2 5 ti. «?a#4 0 S-gg. «ia#3 7 , 3 

9^:mttxmi<^tm^miRb. ^^wN-gc^gassri 

0 0% {-mrnx'Tj^-tim.) tis^-rs. ^^ii-^t 

1 7T-«E$ilTll3i^^J<^*iF3 5tci*f>it. ZZX 

f^jisA>iiT< 1.^^(1, ?$mfi3aas7^jii3a^i.*< 
??ft3^^§n-f s ry.f'^s {zx -yxmMmmm izm 
i^ti. zzxam^tix^cDttmmi^izm^ixi. 
[ 0 0 5 2 ] mmmmmmij^^^'^iz 

(i. 3yhD-ykJL--yh2 5(S. iHf^b-ttl^S&liZ 
*BttUK#3 9. 4 0$riSJK(i<)(cia^/>;lil^mcg3t 

mis#3 7Srg3t-fs. ap*>s fmmmmizti 40 

ii. ayrU'y'fl5(r)0iiiimAi3^(,^L^Lfz{^mii. 

Mm^:^m8izA'^xm^. iwm-K.) mm.^ 
&m^i!^mm izm(>ii, z zx-^mvi' h 1 1*10^ 

ISJ5i# 1 7 T-^SE^itrm 3 ^^3ajl§l 3 5 t;jM<^.ft. 50 



_ . . . . #gg^6 -l-4-3 9 7-4 

1 0 

zzx-nsa^^ ^ii'fHco}^mii)^'^^.Lxm%mt 

L, ayri--y'^i5<7)iS.xmBizm$tih. zntz 

ft. sirar^ h 1 (7)±m'hmi^nx< h^mt. m i 
cnmmimmmmmti. yy^-<9izji'^ 

X-^tfzli^3i!i^m2(r)m^^8l,zmi}^h.. ZZX 

ti^^tix^mtitzmmm<7)imt txMmmzm 

( 0 0 5 3 ] j^, z<r>m2cmm(^i&<^mmmt lx. 
meizmtitxoiz. mm^4i^w.m^3 9tm 
# 1 9 1 (Dmzm. s«#4 0 i , s»# 3 9 tmiai 

#4 1i:c7)PHl{iS«?L, ^-H^33^a■9■^:?^^^, ^vr 
1^ -y-t 1 5 , ADSftffl^Si^S^S . 3 9 . ^©#4 

0. 7. mmsm^^ms sx-m^^nh 

9 . «es#4 1 . mm- 1 9 , mf}^&mm^ 
mr7X'mi^^fi^m2coimt. avrw y-tis, 
Jiis4ffl?ss!c}»8 , mm^ 37.^4 3 6 . 
^±#3 8. mm4 1 . mmi 9. m<^mB^ 
m7X'm^^iim3(7)mtizX'^xmfS.ixi,x 

C00541 ttz. ia7t*-tJ:3(:, ll6comSS#4 

wm-i 9 kmm^4 1 tmizm^t. m^^i 7 ^ 
mLxmmm9?:mizmi. ^-i^mm-i-^^ 
/^Sr, nyru y^i 5. anfiifflifsa^sgs, ii?i#3 
9 , E3g# 1 9 , «iceE#4 0 , Rr/f^scnm^ims 5 
x-m^^tiimKDm^t. nyrv y-ti 5. nam 
msima. mmif39. mmi 9. «k#4 u a 
x/i^mms.m7X'mfS.^tLhm2cr)mt. nyy 

U-y-tl 5. Mffl^3<^8, ffi?K#3 7, ^4«gft 
3?^36. ay:#38. IBfSg*! 9. ^#4 K A 
r/?^fflfflgi35|ft§|7 T-«l)!!4$ixSS30» t (C J: o T 

[0055] 

ihzki)fxt&cr>x\ m^^m^^izt^zx-yx^ 

thmm:^^j:<-tz t I. hnX'hh . 

[ 0 0 5 6 ] ^i^c. m^w^mthi^m^ ^)\^t^ 
^i-^h^tizt^zii-^x. m^^nm^^mm-thzt 

1fX'th(nX\ mSc.m^^^:'^>^^ZtiJiX'^&iycr)X' 

v-^ 9ji^(r)mmzi:':>xiim]Lxm\,^&zti3^mt 
ts:h<r)x. ^K^i\.<r>m-hwmzh'^fzm!m^^m< 

zti}<X'^n><r)X'hh, 

mi] z<omizi^tssciMmmE(rimi<DWfim 
im 1 <r)mmmif^tm^mx'h^. 
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ABSTRACT: 

PURPOSE: To provide an air conditioner where the respective 
air-conditioning 

mode of cooling, dehumidif ying and cooling, heating and 
dehumidif ying heating 

can be switched without using a four-way valve, and the heat 
exchanging 

efficiency is improved by making use of the waste heat of a 

heat-generating 

body. 

CONSTITUTION: A first heat exchanger 13 which is provided with a 
cooling heat 

exchanger 7, a heating heat exchanger 8 and a dumper 9 to control 
the wind 

volume passing through the heating heat exchanger in an 
air-conditioning duct 

is provided in the cooling cycle to cool a heat-generating body 
12. At the 

same time, a second heat exchanger 14 is provided outside the 
air- conditioning 

duct, and a first path which consists of at least a compressor 
15, the first 

heat exchanger 13, an expansion valve 19, and the cooling heat 
exchanger 7, and 

a second path which consists of at least the compressor 15, the 
first heat 

exchanger 13, the expansion valve 17, and the second heat 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the dixmper which adjusts the transit air capacity of the heat exchanger for cooling, the heat exchanger for heating, 
and the aforementioned heat exchanger for heating in an air-conditioning duct. The 1st heat exchanger which the aforementioned 
heat exchanger for heating constitutes the cooling cycle of a heating element with a pump and a radiator at least, and radiates heat 
to the cooling water of the aforementioned cooling cycle. The 1st path which forms the 2nd heat exchanger connected to the inlet 
side of a compressor at least at the time of heating, and consists of the aforementioned compressor, the 1st heat exchanger, 
intumescence equipment, and a heat exchanger for cooling at least. The conditioner characterized by having the 2nd path which 
consists of the aforementioned compressor, the 1st heat exchanger, intumescence equipment, and the 2nd heat exchanger at least, 
and using the 1st aforementioned path and the 2nd aforementioned path alternatively or simultaneous by the opening-and-closing 
valve. 

[Claim 2] The damper which adjusts the transit air capacity of the heat exchanger for cooling arranged in an air-conditioning duct, 
the heat exchanger for heating, and the aforementioned heat exchanger for heating. The 3rd heat exchanger which constitutes the 
cooling cycle of a heating element with a pump and a radiator at least, and carries out a heat exchange to the cooling water of this 
cooling cycle. The 1 st path which has the 4th heat exchanger arranged out of the aforementioned air-conditioning duct, and 
consists of a compressor, an aforementioned heat exchanger for heating, intumescence equipment, and the 3rd aforementioned 
heat exchanger at least. The 2nd path which consists of a compressor, an aforementioned heat exchanger for heating, 
intumescence equipment, and an aforementioned heat exchanger for cooling at least. The conditioner characterized by 
establishing the 3rd path which consists of a compressor, the aforementioned heat exchanger for heating, the 4th aforementioned 
heat exchanger, inturoescence equipment, and an aforementioned heat exchanger for cooling at least, combining and using the 
above 1 st or the 3rd p.ith alternatively by the opening-and-closing valve. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the hivention] This invention is used for an electric vehicle etc. and relates to the conditioner which has the function of 

air conditioning, dehumidification air conditioning, heating, and dehumidification heating. 

[0002] 

Pescription of the Prior Art] What is shown in JP,2-22091 3,A is known as a conditioner for electric vehicles. If this is explained 
based on drawing 8 , the end of outdoor heat exchanger D and the end of indoor heat exchanger E are connected to discharge-side 
A of compressor C through four-way- valve F, and the other end of outdoor heat exchanger D and the other end of indoor heat 
exchanger E are connected to it through reversible expansion valve G. 

[0003] Heat is radiated by outdoor heat exchanger D (condensate-izing), at the time of air conditioning, four-way-valve F is 
switched so that may be connected discharge-side A of compressor C at outdoor heat exchanger D and inlet-side B of compressor 
C may be connected to indoor heat exchanger E, respectively (a solid line shows), after decompressing the refrigerant fed from the 
discharge side of compressor C by expansion valve G, the endothermic (vaporization vaporization) of it is carried out by indoor 
heat exchanger E, and it is returned to compressor C. 

[0004] Moreover, heat is radiated by indoor heat exchanger E (condensate-izing), at the time of heating, four-way-valve F is 
switched so that may be connected discharge-side A of compressor C at indoor heat exchanger E and inlet-side B of compressor 
C may be connected to outdoor heat exchanger D, respectively (a dashed line shows), after decompressing the refrigerant fed from 
discharge-side A of compressor C by expansion valve G, the endothermic (vaporization vaporization) of it is carried out by 
outdoor heat exchanger D, and it is returned to compressor C. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in above-mentioned technique, it was only switching of air conditioning and 
heating, and it was not able to dehumidification- air-condition and the fiinction which carries out dehumidification heating was not 
able to be given. Moreover, since four- way-valve F was used for the switch in the air-conditioning mode, the 
elevated-temperature refrigerant and low-temperature refrigerant which flow simultaneously carry out the heat exchange of this 
four-way- valve F by this four way valve, and heat loss poses a problem. 

[0006] Furthermore, since the same heat exchanger was used as high low voltage two ways (thermolysis, endothermic two ways), 
when having designed the heat exchanger, for example on the basis of the luminous efficacy as an object for hyperbaric pressure 
and it used as an object for low voltage, there was a fault to which heat-exchange luminous efficacy becomes bad. 
[0007] Especially, although it has the cooling cycle which cools heating elements, such as a motor and a drive circuit, in an 
electric vehicle, the configuration using the waste heat of this heating element, then an efficient heat exchange are obtained, and it 
can expect raising air-conditioning capacity. 

[0008] Then, in this invention, it is making into the technical probrem to offer the conditioner to which it cannot be based on a 
four way valve, but ♦* can also switch each air-conditioning mode of air conditioning, dehumidification air conditioning, heating, 
and dehumidification heating. Moreover, other purposes of this invention raise heat-exchange luminous efficacy using the waste 
heat of a heating element, and are to distinguish and use the heat exchanger fiirther for thermolysis, and the heat exchanger for 
endothermics. 
[0009] 

[Means for Solving the Problem] The place which carries out a deer and is made into the summary of the 1 st invention It has the 
damper which adjusts the transit air capacity of the heat exchanger for cooling, the heat exchanger for heating, and the 
aforementioned heat exchanger for heating in an air-conditioning duct. The 1st heat exchanger which the aforementioned heat 
exchanger for heating constitutes the cooling cycle of a heating element with a pump and a radiator at least, and radiates heat to 
the cooling water of the aforementioned cooling cycle, The 1st path which forms the 2nd heat exchanger connected to the inlet 
side of a compressor at least at the time of heating, and consists of the aforementioned compressor, the 1st heat exchanger, 
intumescence equipment, and a heat exchanger for cooling at least. It has the 2nd path which consists of the aforementioned 
compressor, the 1st heat exchanger, intumescence equipment, and the 2nd heat exchanger at least, and is in using the 1st 
aforementioned path and the 2nd aforementioned path alternatively or simultaneous by the opening-and-closing valve. 
[0010] Moreover, the damper which adjusts the transit air capacity of the heat exchanger for cooling with which the place made 
into the summary of the 2nd invention has been arranged in an air-conditioning duct, the heat exchanger for heating, and the 



http7/www4.lpdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



aforementioned heat exchanger for heating, The 3rd heat exchanger which constitutes the cooling cycle of a heating element with 
a pump and a radiator at least, and carries out a heat exchange to the cooling water of this^cooling cycle, The_ljt path ^ ^ 

-the-4th-heat exchanger an-anged outof the aforementioned" air^ duct, and consists of a compressor, an aforementioned 

heat exchanger for heating, intumescence equipment, and the 3rd aforementioned heat exchanger at least. The 2nd path which 
consists of a compressor, an aforementioned heat exchanger for heating, intumescence equipment, and an aforementioned heat 
exchanger for cooling at least. The 3rd path which consists of a compressor, the aforementioned heat exchanger for heating, the 
4th aforementioned heat exchanger, intumescence equipment, and an aforementioned heat exchanger for cooling at least is 
established, and it is in combining and using the above 1st or the 3rd path alternatively, by the opening-and-closing valve. 
[0011] 

[Function] Therefore, what is necessary is according to the 1 st invention, just to adjust the opening of a damper at the time of 
dehumidification air conditioning operation, that what is necessary is to choose the 1st path at the time of air conditioning 
operation, and just to set the opening of a damper to it so that the transit air capacity of the heat exchanger for heating may serve 
as the minimum, for example, in order to carry out the temperature control of the air cooled too much by dehumidification with 
the heat exchanger for heating, where the 1st path is chosen. Furthermore, what is necessary is to dehumidify, using the 1 st path 
and 2nd path that it is simultaneous or alternatively, and just to set up at the time of dehumidification heating operation, that what 
is necessary is to choose the 2nd path, and just to set up the opening of a damper so that the transit air capacity of the heat 
exchanger for heating may serve as the maximum, at the time of heating operation, so that the warm air of a request of the opening 
of a damper may be obtained. 

[0012] Moreover, what is necessary is according to the 2nd invention, just to adjust the opening of a damper, in order to carry out 
the temperature control of the air which cooled the opening-and-closing status of a solenoid valve too much by dehimiidification 
like the time of air conditioning operation with the heat exchanger for heating at the time of dehimiidification air conditioning 
operation that what is necessary is to choose the 3rd path at the time of air conditioning operation, and just to set up the opening 
of a damper, for exanriple so that the transit air capacity of the heat exchanger for heating may serve as the minimimi. Furthermore, 
what is necessary is tc dehumidify, using the 1st path and 2nd path that it is simultaneous or alternatively, and just to set up at the 
time of dehumidification heating operation, that what is necessary is to choose the 1 st path, and just to set up the opening of a 
damper so that the transit air capacity of the heat exchanger for heating may serve as the maximum, at the time of heating 
operation, so that the warm air of a request of the opening of a damper may be obtained. 
[0013] 

[Example] Hereafter, a drawing explains the example of this invention. 

[0014] In drawing 1 , the conditioner concerning this invention is shown, it is carried in an electric vehicle and, as for the 
conditioner, the configuration of the air-conditioning duct 1 used from the former is used as it is. That is, the inside-and-outside 
mind switching unit 2 is formed in the best style side of the air-conditioning duct 1 , and the bashfiil inlet 3 and the open air inlet 4 
carry out opening alternatively by the intake door 5. it is alternatively introduced into this air-conditioning duct 1 -- bashful or the 
open air is attracted by rotation of a blower 6, and is sent to the heat exchanger for cooling 7, and the heat exchanger for heating 
8, and a heat exchange is carried out here, and it is supplied to the vehicle interior of a room from a desired diffuser The heat 
exchanger 8 for heating is arranged rather than the heat exchanger 7 for cooling at a lower-stream-of-a-river side, and has come to 
be able to carry out adjustable [ of the amount of the air which passes through that ] by adjusting the opening of a damper 9. 
[0015] In addition, it shall become the maximum at 100% of openings, and, as for a damper 9, the amount of draft shall become 
the amount of draft of the heat exchanger for heating 8 ] the minimum at 0% of openings. 

[0016] The heat exchanger for heating 8 constitutes the cooling cycle which cools the heating elements 12, such as a drive motor 
and a drive circuit, vith a radiator 1 0, the pump 1 1 , etc., makes a heat source the cooling water used for cooling of a heating 
element 1 2, and heats che air which passes this heat exchanger. 

[0017] A cooling cycle is what is constituted to a heating element 12 by carrying out piping combination of the 1st heat exchanger 
1 3, the aforementioned heat exchanger for heating 8, the 2nd heat exchanger 14, the radiator 10, and the pump 1 1 in series. The 
1st and 2nd heat exchangers 13 and 14 have the refiigerant passage 13b and 14b where the refrigerant of the mode changeover 
cycle which carries out the following to the circulating-water-flow ways 13a and 1 4a where the cooling water of a cooling cycle 
flows flows. A heat exchange is carried out between the cooling water in a cooling cycle, and the refrigerant in a mode 
changeover cycle. 

[00 1 8] The end of refrigerant passage 1 3b of the 1 st heat exchanger 1 3 is connected to discharge-side A of a compressor 1 5, and 
the end of refrigerant passage 14b of the 2nd heat exchanger 14 is connected to inlet-side B of a compressor 15. And the other 
end of refrigerant passage 13b of the 1st heat exchanger 13 is connected to the aforementioned heat exchanger for cooling 7 
through the solenoid valve 18 and the expansion valve 19 while it connects with the other end of refrigerant passage 14b of the 
2nd heat exchanger 14 through the solenoid valve 16 and the expansion valve 17. And the heat exchanger for cooling 7 is ftirther 
connected to low-tension side B of ************** 15. 

[0019] A deer is carried out and the mode changeover cycle equipped with the 1st path which consists of a compressor 1 5, the 1 st 
heat exchanger 1 3, a solenoid valve 1 8, an expansion valve 1 9, and a heat exchanger for cooling 7, and a compressor 1 5, the 1 st 
heat exchanger 13, the solenoid valve 16, the expansion valve 17 and the 2nd path that consists of the 2nd heat exchanger 14 is 
formed in the conditioner. 

[0020] In addition, the bypass path 20 which bypasses a radiator 10 is formed in the aforementioned cooling cycle, and the 
solenoid valve 21 which opens and closes this is formed in this bypass path 20. Furthermore, between the 2nd heat exchanger 14 
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and the radiator 10, a solenoid valve 22 is formed in radiator 10 approach from the bypass path 20, and the temperature sensor 23 

which detects the temperature of cooling water from the bypass path 20 to the 2nd heat_ exchanger J 4_approachis_fonned- 

^ .[002-1] And-tuniing^Gnandoff of the-aboveimenti(Dn^^ \'6r\%2\] and 22 and the opening of a damper 9 are 

controlled by the control signal from a control unit 25. It has an output circuit containing the data-processing circuit containing the 
input circuit containing an A/D converter, a multiplexer, etc., ROM, RAM, CPU, etc., a drive circuit, etc., the output signal from 
the aforementioned temperature sensor 23, and other detecting signals ****** to an air-conditioning control and setting signals 
are inputted [ well-known ], and this control unit 25 is processed in accordance with the predetermined program which was able 
to define these signals beforehand. 

[0022] Next, the example of concrete control action of the solenoid valves 16, 18, 21, and 22 by the control unit 25 and the 
damper 9 is explained for every air-conditioning mode. 

[0023] First, if the case where there is a request of air conditioning operation is explained, a control unit 25 will make a solenoid 
valve 16 close, will make a solenoid valve 1 8 open, the 1st path will be chosen, and the opening of a damper 9 will be set up to 
0% (position shown as a solid line). In this case, as flowing of a solid line shows, it goes into the 1 st heat exchanger 13, and 
radiates heat and condensate-izes to the cooling water in a cooling cycle here, it decompresses by the expansion valve 1 9 and is 
sent to the heat exchanger for cooling 7, and the endothermic of the refrigerant which flowed out of discharge-side A of a 
compressor 15 is carried out from the air in an air-conditioning duct, the vaporization vaporization of it is carried out and it is 
returned to inlet-side B of a compressor 1 5 here. For this reason, the air sent from the upstream of the air-conditioning duct 1 is 
cooled by tiie heat exchanger for cooling 7, bypasses the heat exchanger for heating 8, and is supplied to the vehicle interior of a 
room as it is. 

[0024] Next, if the case where there is a request of dehumidification air conditioning operation is explained, like the time of air 
conditioning operation, a control unit 25 will make a solenoid valve 1 8 open, making a solenoid valve 1 6 as close, and will 
choose the 2nd path, and the opening of a damper 9 will be set as the mid-position shown with a dashed line. Therefore, the 
refrigerant which flowed out of discharge-side A of a compressor 1 5 also in this case is returned to inlet-side B of a compressor 
1 5 through the same path as the time of air conditioning operation, as flowing of a solid line shows. For this reason, the 
temperature control of the air which passes the heat exchanger for cooling 7, was cooled, and was dehumidified simultaneously is 
carried out with the heat exchanger for heating, and it is supplied to the vehicle interior of a room as cold blast of request 
temperature. 

[0025] When there is a request of heating operation, a control unit 25 makes a solenoid valve 16 open, makes a solenoid valve 18 
close, the 2nd path is chosen, and the opening of a damper 9 is set up to 100% (position shown with an one point dashed line). In 
this case, as flowing of a dashed line shows, the refiigerant which flowed out of discharge-side A of a compressor 6 goes into the 
1st heat exchanger 13, is radiated for it heat and condensate-ized to the cooling water in a cooling cycle here, is decompressed by 
the expansion valve 17, is sent to the 2nd heat exchanger 14, carries out an endothermic from the cooling water in a cooling cycle 
here, and is returned to the inlet side of a compressor 15. For this reason, although the heat exchanger for cooling 7 is passed, it is 
not cooled, but by the damper 9, the air sent from the upstream of the air-conditioning duct 1 is led to the heat exchanger for 
heating 8, is heated here, and is supplied to the vehicle interior of a room as it is. 

[0026] Moreover, when there is a request of dehumidification heating operation, a control unit 25 sets solenoid valves 16 and 18 
as open or the mid-position which shows the opening of a damper 9 with a dashed line simultaneously alternatively according to 
the amount of dehumidification to need, using the 1st and 2nd paths alternatively or simultaneous as open. In this case, when it 
goes into the 1st heat exchanger 13, it radiates heat and condensate-izes to the cooling water in a cooling cycle here and the 
solenoid valve 1 8 is open, it decompresses by the expansion valve 19 and is sent to the heat exchanger for cooling 7, and the 
endothermic of the refrigerant which flowed out of discharge-side A of a compressor 15 is carried out from the air in the 
air-conditioning duct 1 , the vaporization vaporization of it is carried out and it is returned to the inlet side of a compressor 1 5 
here. Moreover, when the solenoid valve 16 is open, it decompresses by the expansion valve 17, and is sent to the 2nd heat 
exchanger 14, an endothermic is carried out from the cooling water in a cooling cycle here, and it is returned to the inlet side of a 
compressor 1 5. For this reason, in case the air sent from the upstream of the air-conditioning duct 1 passes the heat exchanger for 
cooling 7, it is dehumidified, and it is supplied to the vehicle interior of a room as warm air of the request temperature by which 
the part was led to the heat exchanger for heating 8, was heated here, and was dried with the damper 9. In addition, the opening of 
a damper 9 is good also as 100%. 

[0027] In addition, solenoid valves 21 and 22 are the temperature tw of the cooling water detected by the temperature sensor 23. 
Open air tO It compares and is tw. tw when larger than 50 degreeC From (tO-5 degreeC), a solenoid valve 2 1 is made close and a 
solenoid valve 22 is made open, and under the other condition, let a solenoid valve 21 open and let a solenoid valve 22 be close at 
a parvus case. 

[0028] In addition, in this example, although the 2nd heat exchanger 14 was made into a part of cooling cycle between the 2nd 
path which consists of a compressor 15, the 1st heat exchanger 13, a solenoid valve 16, an expansion valve 17, and the 2nd heat 
exchanger 14, as shown in drawing 2 , it is good also as a heat exchanger which became independent of a cooling cycle. 
[0029] Other examples concerning the 1st invention are shown in drawing 3 . 

[0030] In this example, while the end of refiigerant passage 13b of the 1st heal exchanger 13 is connected to discharge-side A of 
a compressor 15 and the end of refiigerant passage 14b of the 2nd heat exchanger 14 is connected to inlet-side B of a compressor 
15 through a solenoid valve 26, it connects with the heat exchanger for cooling 7 through the parallel circuit of an expansion 
valve 1 9 and the solenoid valve 27, Moreover, the other end of refrigerant passage 1 3b of the 1 st heat exchanger 1 3 is connected 
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to the other end of refrigerant passage 1 4b of the 2nd heat exchanger 1 4 through the parallel circuit of an expansion valve 1 7 and 
the solenoid valve 28. Other configurations are the same as that of the example of drawing 1 . _ _ „ „ _ ^ _ 
^ [OOS lj In such-a configuration^ at the time of air conditio a solenoid valve 28 is made open, and solenoid valves 26 

and 27 are made close, and let a damper 9 be 0% of openings. Moreover, at the time of dehumidification air conditioning 
operation, a damper 9 is set as the mid-position for the opening-and-closing status of solenoid valves 26-28 like the time of air 
conditioning operation. Moreover, at the time of heating operation, a solenoid valve 26 is made open, and solenoid valves 27 and 
28 are made close, and let a damper 9 be 100% of openings, on the other hand -- the time of dehumidification heating operation - 
a solenoid valve 28 close and the amount of dehumidification to need — responding solenoid valves 26 and 27 — alternative 
" open " or it considers as close simultaneously and let a damper 9 be 100% of openings 

[0032] A deer is carried out and the mode changeover cycle is equipped with the 1 st path which consists of a compressor 1 5, the 
I st heat exchanger 1 3, the solenoid valve 28, the 2nd heat exchanger 1 4, an expansion valve 1 9, and a heat exchanger for cooling 
7, and the 2nd path which consists of a compressor 15, the 1st heat exchanger 13, an expansion valve 17, the 2nd heat exchanger 
14, and a solenoid valve 26 in this example. 

[0033] Moreover, in drawing 4 , the example of fiirther others concerning the 1st invention is shown. 
[0034] In this example, the end of refrigerant passage 1 3b of the 1 st heat exchanger 1 3 is connected to discharge-side A of a 
compressor 1 5 through a solenoid valve 30, the other end of refiigerant passage 1 3b of the 1 st heat exchanger 1 3 is connected to 
the heat exchanger for cooling 7 through the solenoid valve 1 8 and the expansion valve 1 9, and this heat exchanger for cooling 7 
is further connected to inlet-side B of a compressor 15. Moreover, the other end of refiigerant passage 1 3b of the 1 st heat 
exchanger 13 passes along an expansion valve 17 by the forward direction, and is connected to the 2nd heat exchanger 14 through 
the parallel circuit which consisted of check valves 3 1 and 32 which bypass an expansion valve 17 in an opposite direction, and 
an expansion valve 17. And this 2nd heat exchanger 1 4 is connected to discharge-side A of a compressor 1 5 through the solenoid 
valve 34 while it connects with inlet-side B of a compressor 15 through the solenoid valve 33. Other configurations are the same 
as that of the example of drawing 2 . 

[0035] In such a configuration, at the time of air conditioning operation, solenoid valves 1 8 and 34 are made open, and solenoid 
valves 33 and 30 are made close, and let a damper 9 be 0% of openings. Moreover, at the time of dehumidification air 
conditioning operation, solenoid valves 1 8 and 30 are made open, solenoid valves 33 and 34 are made close, and a damper 9 is 
set as the mid-position. Moreover, at the time of heating operation, solenoid valves 30 and 33 are made open, and **** 18 and 34 
is made close, and let a damper 9 be 100% of openings. On the other hand, at the time of dehumidification heating operation, a 
solenoid valve 30 is made open and a solenoid valve 34 is made close, and solenoid valves 33 and 18 are opened and closed if 
needed, and let a damper 9 be 1 00% of openings. 

[0036] A deer is carried out and the mode changeover cycle is equipped with the 1st path which consists of a compressor 1 5, the 
solenoid valve 30, the 1st heat exchanger 13, a solenoid valve 18, an expansion valve 19, and a heat exchanger for cooling 7, and 
the 2nd path which consists of a compressor 15, the solenoid valve 30, the 1st heat exchanger 13, an expansion valve 17, the 2nd 
heat exchanger 14, and a solenoid valve 33 in this example. 

[0037] In addition, in the example of drawing 4 , it replaces with making a solenoid valve 30 open at the time of dehumidification 
air conditioning, or, in addition to it, is good also considering a solenoid valve 34 as open. 
[0038] Next, the 2nd invention is explained based on drawing 5 . 

[0039] A conditioner has the configuration of the air-conditioning duct 1 used from the former, the heat exchanger for cooling 7 
and the heat exchanger for heating 8 are arranged behind [ which was established in the best style side ] the inside- and-outside 
mind switching unit 2, and the heat exchanger for heating 8 is arranged rather than the 1st heat exchanger 7 at a 
lower-stream-of-a-river side, and has come to be able to carry out adjustable [ of the amount of the air which passes through that ] 
by adjusting the opening of a damper 9 in drawing 5 . 

[0040] In addition, it shall become the maximum at 100% of openings, and, as for a damper 9, the amount of draft shall become 
the amount of draft of the heat exchanger for heating ] the minimum at 0% of openings. 

[0041] Moreover, the conditioner has the 3rd heat exchanger 35 which carries out a heat exchange to the cooling water of a 
cooling cycle, and the 4th heat exchanger 36 arranged out of the aforementioned air-conditioning duct 1 . 
[0042] The 3rd heat exchanger 35 constitutes the cooling cycle which cools the heating elements 12, such as a drive motor and a 
drive circuit, with a radiator 10, the pump 1 1, etc., has circulating- water-flow way 35a of a cooling cycle, and refrigerant passage 
35b, and carries out the heat exchange of the refiigerant in the mode changeover cycle which carries out the following to the 
cooling water used for cooling of a heating element 12. Moreover, the 4th heat exchanger 36 stands face to face against a radiator 
1 0, is formed, and carries out a heat exchange to the open air. 

[0043] The end is connected to discharge-side A of a compressor 1 5, as for the heat exchanger for heating 8, the other end is 
connected to the 4th heat exchanger 36 through a solenoid valve 37, this 4th heat exchanger 36 is fiirther connected to the heat 
exchanger for cooling 7 through a check valve 38 and the expansion valve 1 9, and this heat exchanger for cooling 7 is connected 
to inlet-side B of a compressor 1 5. 

[0044] Moreover, it applies between a check valve 38 and the expansion valve 1 9 from between the heat exchanger for heating 8, 
and the solenoid valves 37, the bypass path opened and closed by the solenoid valve 39 is prepared, and it connects with the end 
of refrigerant path 35b of the 3rd heat exchanger 35 through the solenoid valve 40 and the expansion valve 1 7 between the heat 
exchanger for heating 8, and the solenoid valve 37 further. And the other end of this refrigerant path 35b is connected to inlet-side 
B of a compressor 15. 
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[0045] For this reason, the 1st path constituted from a compressor 15, the heat exchanger for heating 8, a solenoid valve 40, an 
expansion valve 1 7, and the 3rd heat exchanger 35 by tiie conditioner, The_2nd path which consist^ of a compressor 15, theheat^ 
- ekchmigerTbr Keating~8,'a'sblen6id valve"39, ah expansion valve 1 9, and a heat exchanger for cooling 7, The mode changeover 
cycle equipped with the 3rd path which consists of a compressor 1 5, the heat exchanger for heating 8, the solenoid valve 37, the 
4th heat exchanger 36, a check valve 38, an expansion valve 1 9, and a heat exchanger for cooling 7 is formed. 
[0046] In addition, in other configurations, since it is the same as that of the 1st invention, the same number is given to the same 
part and an explanation is omitted. 

[0047] And turning on and oflF of the above-mentioned solenoid valves 37, 39, and 40 and the opening of a damper 9 are 
controlled by the control signal from the control unit 25 of the same configuration as the above-mentioned. 
[0048] Next, the example of concrete control action of the solenoid valves 37, 39, and 40 by the control unit 25 and the damper 9 
is explained for every air-conditioning mode. 

[0049] First, if the case where there is a request of air conditioning operation is explained, a control unit 25 will make a solenoid 
valve 37 open, will make solenoid valves 39 and 40 close, the 3rd path will be chosen, and the opening of a damper 9 will be set 
up to 0% (position shown as a solid line). In this case, the heat exchanger for heating 8 is passed, it goes into the 4th heat 
exchanger 36, and a thermolysis condensate is formed, it decompresses by the expansion valve 1 9 and is sent to the heat 
exchanger for cooling 7, and the endothermic of the refiigerant which flowed out of discharge-side A of a compressor 1 5 is 
carried out from the air in a duct, the vaporization vaporization of it is carried out and it is returned to inlet-side B of a compressor 
1 5 here. For this reason, the air sent from the upstream of the air-conditioning duct 1 is cooled by the heat exchanger for cooling 
7, bypasses the heat exchanger for heating 8, and is supplied to the vehicle interior of a room as it is. 

[0050] Next, if the case where there is a request of dehumidification air conditioning operation is explained, a control unit 25 will 
set up solenoid valves 37, 39, and 40 like the time of air conditioning operation, and will set them as the mid-position (for 
example, position shown with a dashed line) which shows the opening of a damper 9 with a dashed line. Therefore, the refrigerant 
which flowed out of discharge-side A of a compressor 1 5 also in this case is returned to inlet-side B of a compressor 1 5 through 
the same path as the time of air conditioning operation. Although the temperature of air will fall too much if rotation of a 
compressor is raised and dehumidification capacity is raised since the heat exchanger for cooling 7 is dehumidified at the same 
time it cools transit air, the air temperature in which the part is heated with the heat exchanger for heating 8, and the air which 
passed the heat exchanger for cooling 7 fell too much is adjusted. For this reason, the air sent from the upstream of the 
air-conditioning duct 1 is dehumidified while it is cooled, and it is supplied to the vehicle interior of a room. 
[005 1 ] When there is a request of heating operation, a control unit 25 makes a solenoid valve 40 open, makes solenoid valves 37 
and 39 close, the 1st path is chosen, and the opening of a damper 9 is set up to 100% (position shown with an one point dashed 
line). In this case, the refiigerant which flowed out of discharge-side A of a compressor 15 goes into the heat exchanger for 
heating 8, radiates heat (condensate-izing), is decompressed by the expansion valve 17, is sent to the 3rd heat exchanger 35, 
carries out an endothermic from the cooling water of a cooling cycle here, and is returned to inlet-side B of a compressor 1 5. For 
this reason, although the air sent from the upstream of the air-conditioning duct 1 passes the heat exchanger for cooling 7, the heat 
exchange of it is not carried out, but by the damper 9, it is led to the heat exchanger for heating 8, is heated here, and is supplied 
to the vehicle interior of a room as it is. 

[0052] moreover, the amount of dehumidification which a control unit 25 needs when there is a request of dehumidification 
heating operation -- responding -- solenoid valves 39 and 40 -- alternative -- open -- or it considers as open simultaneously and 
let a solenoid valve 37 be close That is, the 1st path and 2nd path are used alternatively or simultaneous at the time of 
dehumidification heating operation. And the opening of a damper 9 is set as the mid-position shown with a dashed line, or the 
position of 100% of openings. In this case, when it goes into the heat exchanger for heating 8, heat is radiated (condensate-izing) 
and the solenoid valve 39 is open, it decompresses by the expansion valve 1 9 and is sent to the heat exchanger for cooling 7, and 
the endothermic of the refrigerant which flowed out of discharge-side A of a compressor 1 5 is carried out from the air in the 
air-conditioning duct 1 , the vaporization vaporization of it is carried out and it is returned to inlet-side B of a compressor 1 5 here. 
Moreover, when the solenoid valve 40 is open, it decompresses by the expansion valve 17 and is sent to the 3rd heat exchanger 
35, and an endothermic is carried out from the cooling water in a cooling cycle, and vaporization vaporization is carried out and it 
is returned to inlet-side B of a compressor 15 here. For this reason, in case the air sent from the upstream of the air-conditioning 
duct 1 passes the 1st heat exchanger 7, it is dehumidified, and a part or all is led to the 2nd heat exchanger 8 by the damper 9, and 
it is supplied to the vehicle interior of a room by it, as warm air of the request temperature which was heated here and dried. 
[0053] In addition, as other examples of this 2nd invention, as shown in drawing 6 , a solenoid valve 41 is formed between a 
solenoid valve 39 and the expansion valve 1 9. The 1st path which connects a solenoid valve 40 between a solenoid valve 39 and 
the solenoid valve 41 , and consists of a compressor 1 5, the heat exchanger for heating 8, the solenoid valve 39, a solenoid valve 
40, an expansion valve 1 7, and the 3rd heat exchanger 35 in a mode changeover cycle. The 2nd path which consists of a 
compressor 1 5, the heat exchanger for heating 8, the solenoid valve 39, a solenoid valve 4 1 , an expansion valve 1 9, and a heat 
exchanger for cooling 7, The 3rd path which consists of a compressor 15, the heat exchanger for heating 8, the solenoid valve 37, 
the 4th heat exchanger 36, the check valve 3 8, a solenoid valve 4 1 , an expansion valve 1 9, and a heat exchanger for cooling 7 
may constitute. 

[0054] Moreover, as shown in drawing 7 , connection sequence of the solenoid valve 4 1 of drawing 6 and the expansion valve 1 9 
is made reverse. Connect a solenoid valve 40 between an expansion valve 1 9 and the solenoid valve 4 1 , omit an expansion valve 
1 7, and an expansion valve 1 9 is used in common. The 1 st path which consists of a compressor 1 5, the heat exchanger for heating 
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8, the solenoid valve 39, an expansion valve 1 9, a solenoid valve 40, and the 3rd heat exchanger 35 in a mode changeover cycle. 
The 2nd path which consists of a compressor 15, the heat exchanger for heating 8 . the solenoid valve 39. an_expansiQn-valve^L9.~a. 
— -solenoid"valve-4-l ,^and a'heat'^hangef for^oo^ consists of a compressor 15, the heat exchanger for 

heating 8, the solenoid valve 37, the 4th heat exchanger 36, the check valve 38, an expansion valve 1 9, a solenoid valve 4 1 , and a 
heat exchanger for cooling 7 may constitute. 
[0055] 

[Effect of the Invention] Since it is change of a refrigerant path and each air-conditioning mode of air conditioning, 
dehumidification air conditioning, heating, and dehumidification heating can be switched like according to the 1st and 2nd 
invention, without [ which was described above ] using a four way valve, the heat loss produced by using a four way valve can be 
abolished. 

[0056] Moreover, since the waste heat of a heating element can be used by combining with the cooling cycle which cools a 
heating element, heat-exchange luminous efficacy can be raised. Furthermore, since it is enabled to distinguish and use the heat 
exchanger for thermolysis, and the heat exchanger for endothermics by the configuration of a cycle, the heat exchanger 
appropriate for each pressure criteria can be designed, and heat-exchange luminous efficacy can be improved also by it. 



[Translation done.] 
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